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Executive Summary

This Interim Completion ReporAddendumK, documents the construction of a portion of the
disposal cell near Crescent Junction, Utah. The disposal cell is being constructed udder the
Department of EnergfDOE) Moab UWanium Mill Tailings Remedial ActiofUMTRA) Project.

The purpose of the disposal cell is to isolate and stabilize uranium mill tailings and other
contaminated materials, known as residual radioactive mafefR), removed from the

former millsite in Mod, Utah. The disposal cell is designed to be effective for 1,000 years to the
extent reasonably achievable, with a minimum performance period of 200 years.

The Crescent Junction disposal cell will require many years to construct. Multiple Interim
Completion Reports will be prepared to compile and document data collected during the ongoing
construction process. These Interim Completion Reports will be written in the format of
sequential addenda referenced in a Final Completion Report that will be prepadeddetss the

entire cell construction.

This Addendum addresses activities performedlbsth WindPortage, the DOE Remedial
Action Contractor (RAC) for the Moab Project, from Octobg?020, through Septemb&o0,
2021. This Report includegxcavation ofl,037,764ubicyards(yd®) of Phase 3 of the disposal
cell andplacement 0655,750yd® of RRM and27,016yd® of final cover materials.

This Addendum also demonstrates that the referenced portion of the disposal cell was
constructed in accordance witretloab UMTRA Project Final Remedial Action Plan and Site
Design for Stabilization of Moab Title | Uranium Mill Tailings at the Crescent Junction, Utah,
DisposalSite(RAP) (DOE-EM/GJ1547). Th&RAP received conditional concurrence from the
U.S.NudearRegulatory Commissiorincluded in this Bport are a critical review, design
assessment, and remedial action assessmeniwfies performed during this éport period.

Also provided are associated data tables, photographs, laboratory results, asdppbeging
documentation.

The Moab Project follows th&merican Society of Mechanical Engineers (ASNMNticlear
Quality Assurancd (NQA-1) requirements for quality assurance (QA), including conducting
audits and surveillances during the design and conistnuaf the cell.

U.S.Departmenbf Energy MoabUMTRA ProjectCrescengunctionDisposalCell Interim CompletionReportAddendunkK
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1.0 Introduction

The scope of the Moab Project isredocate RRM from the former uranium gueocessing

facility and from offsite properties known as vicinity properties in Moab, Utah, to an engineered
disposal cell constructed near Crescent Junction, Utah. Most of the processing buildings at the
Moab sitewere demolished and placed in the southern corner of the tailings pile. An interim
cover was placed over the tailings pile as part of decommissioning activities between 1988 and
1995. The estimated volume of the tailings pile before relocation begarPwlidn yd®

(16 million tons). The RRM is being transported to Crescent Junction primarily by rail.

The Moab site is located about 3 miles northwest of the city of Moab in Grand County. The
Crescent Junction site is located northeast of the junctiantetate’O and U.SHighway 191,
approximately 3@niles north of the Moab site, also in Grand County (see Figure 1). The
completed disposal cell wilenerallybe rectangular and will encompass approximately
230acres. Figure 2 shows general featurehefCrescent Junction site.

CRESCENT JUNCTION SITE THOMPSON
CRESCENT

L
JUNCTION S

-, SPRINGS

MILES A\ 1
\\

P R
313 MOAB SITE —)

Figure 1. Location of Moab and Crescent Junction Sites
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Figure 2. Crescent Junction Site Features

This Addendum documents activities performed by the RAC for the Project from Oct@f20,1,
through September 32021.

AddendumK sections are outlined below.

1

1

=A =4 -4 -4 4

Section 2.0 summarizes the results of critical aspects of the disposal cell construction and
provides tables and figures summarizing data found in Appendix A.

Section 3.0 describes any differences in the compledrd&om design requirements in
the RAP.

Section 4.0 provides verification that placement of RRMiatetim coverwas conducted
according to RAP requirements.

Section 5.0 is a list of references for this document.

Appendix A includes test results to demstrate compliance with compaction requirements.
Appendix B contains photographs of the various stages of cell construction.

Attachment 1 contains newprocedure associated witbnstructing the cell.

Attachment Zontains thgeologic verifications of Rise3 cell excavation.

u.
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2.0 Critical Review

The Critical Review provides key technical information about the disposal cell construction.
This section contains tables summarizing inspections or tests for cell excavation, embankment
construction, RRMlacement, and cell cover materigh@ement as appropriate for théport

period. The a b teferénsecriteria and material testing procedures used to verify cell
excavation and pt&ament of each type of materipgrformed in accordance with design
specifications or drawingsral with Addendum E of the RAP, tiiRemedial Action Inspection

Plan (RAIP). The distribution survey associated with each material type is also included in this
section, as appropriate. Figure 3 shows the general extent of cellayets as of the end of this
Addendum period

Information regarding total lifts of compacted material, tests performed, and geotechnical data
aresummarized in Table 1. Additional geotechnical data, including proctor test result
summaries, lift approval summaries, and lift approval packages, as appropriate, are located in
Appendix A.

A lift approval package consists of documentation of tests ctedite demonstratiatthe lift
met requirements. A package could include lift approval forms and associated figures, slope
elevation surveys, and field density tests.

Table 1. Lifts/Testing Totals

Area/
Material

Total Number of Lifts Approved
Lifts Approved Not Using CBCS
Passes that Meet Compaction
Total Number of Durability Tests
Total Number of Gradation Tests

Total Volume Placed (yd?3)
Criteria (%)

Lifts Approved Using CBCS
Total Average for All In-place
Density Tests Performed (%)

Total Number of Standard
Total Number of In-place
Density/Moisture Tests

Proctor Tests
Total Average CBCS
Total Number of Soil

Classifications

Cell Perimeter
Embankment

RRM 555,750 284 | 276 8

N/A N/A | N/A | N/A

<
>
<
>
z

/

>

N/A

pd

/A | N/A' | N/A

39 93.1 99.0 | N/A | N/A| N/A

N

Interim Cover 27,016 2 0 2 6 13 95.9 N/A | N/A | N/A| N/A

Radon Barrier N/A N/A | NJA | NJA| N/A | NJA | N/A N/A | N/A | N/A| N/A

Infiltration and Bio- | /A | n/A | NA | NA | NA | NA | NA | NA | NA | NA | N/A
intrusion Barrier

Ffosﬂ;‘/’é‘:“‘"” NA | NA | NJA | NJA | NA | NJA | N/A | NA | N/A | NA | NA

2-in. Cap Rock N/A N/A | NJA | NJA' | NA | NJA | N/A N/A | N/A | N/A | N/A

CBCS = Computer Based Compaction System; in. = inch
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1)  Aerial imagery captured on 09-22-2021 via Autel :

) Evoll Pro.g Trr:! topography presented is 5-ft Elevation Contour (09-22-2021) D RT HW‘ N D End of FY2021 Crescent
approximate in nature as the flight was flown single Disposal Cell Feature a Junction Site Features
grid nadir for imagery rather than 3D li App Disposal Cell Footprint 2021 ey 151 -
purposes. scu_s IN FEET 4357192600 10-19-2021 I Figure 3

Figure 3. General Extent of Cover Layers and Cell Floor Excavation
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2.1 Cell Excavation

Phase Zell excavation wasompleted during this repgoeriod. Theareaof cell excavation
involvedapproximatelyl,037,764/d®, performedrom October2020to February2021. The
excavatednaterialwasusedto extendthe spoilsembankmento the east.

Theinspectionandtestingsummaryfor cell excavation can be foundTrable 2 Thecell
floor buyoff andgeologic characterization report prepaf@dPhase 3eview can be found in
Attachment2

Table 2. Cell Excavation Inspection and Testing

; RAP
Inspgftlon Criteria and Method # Specification RAIP Verification
Section or |Section # Results
S e Drawing #
The disposal cell floor is
Visual weathered Mancos Shale or low N/A 6.23 All locations observed met
Observation |spots have been compacted - criteria for Phase 3.
with processed Mancos Shale.
Floor and side slopes are per
design plans. Final floor and
side slopes survey match the
. coordinates and elevations in .
Hgg?gﬁ%gf,y the plans. The cell floor slopes E%rza_v(gl_nl%z 6.2.1 ggggoor was checked for
2.3% from northeast to '
southwest. The cut slopes on
the north, west, and south sides
of the cell slope at 2:1 or 3:1.

2.2 Perimeter Embankment
No activities associated withe perimeter embankment were conducted during this period.
2.3 RRM

2.3.1 Computer Based Compaction Syster®erformance Verification Testing

The Project used machines equipped wi@oanputerBased Cmpaction SysterlCBCS) to
meet RRM compaction requirements as specified in Section 6.4.3 of the &flifonal
information about the computbased compaction system verification testing is provided in
Section 4.3 of this Addendum

The RAIP also requires periodic verification of bl BCScompaction by comparing the results
to in-place, nuclear density gauge test results. Tableows the results of the comparison tests
performed during this Report period.

U.S.Departmenbf Energy MoabUMTRA ProjectCrescengunctionDisposalCell Interim CompletionReportAddendunkK
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Table 3. CBCS Performance Verification Testing

CitloNumber | T Pgtomance | ialacebenely T LA oot
Uw1v02201105-01 11/09/20 93.0 99.7
Uw1S20201221-00 12/23/20 91.2 99.7
Uw1S20201231-00 1/06/21 95.6 99.9
Uw1S20210107-00 1/12/21 97.2 96.8
Uw1S20210113-00 1/21/21 90.7 99.8
UW2F1N210318-00 4/27/21 93.7 100.0
UW2F4N210318-00 4/27/21 93.3 100.0
UW2I5N210325-00 4/27/21 94.7 100.0
UW2I1N210325-00 4/27/21 94.0 100.0

2.3.2 RRM Placement
RRM inspectionsad tests are shown in TalleThedistribution d survey points is shown in
Figure4. The standard proctor test results summigityapproval summariesne lift approval
package for RRMand topof-waste buyofsurveyare provided in Appendix A2.

Table 4. RRM Inspection and Testing

RAP
Inspection Specification | RAIP Verification
or Criteria and Method Number Section Section
. Results
Test Type or Drawing |Number
Number
Scarify, at a minimum, the top 1 in. of
subsoil or preceding RRM lift using a footed
roller or a dozer before placing subsequent
RRM layers. Fill materials shall be placed in
continuous and planar lifts. The method of
dumping and spreading RRM shall result in
loose lifts of nearly uniform thickness, with
average thickness not to exceed 24 in. Visually verified
Compaction equipment shall consist of Specification throughout material
Visual footed roI_Ie_rs or dozgrs. Footed rollers shall 3_1-00-20 6.4.2 preparat?on, ground
Observation have a minimum weight of 45,000 Ib, and at | Sections 1.3.2, 6. 4' 3’ preparation, and
least one tamping foot shall be provided for 3.2.1, 3.2.4, o RRM placement.
each 110 in? of drum surface. The length of |3.5.1, and 3.5.2 Documented in lift
each tamping foot from the outside surface approval packages
of the drum shall be at least 6 in. After lift
placement, moisture content shall be
maintained until the next lift is placed.
Erosion that occurs in RRM layers shall be
repaired and grades re-established. If
freezing or desiccation occurs, the affected
soil shall be reconditioned.
Assessment tests shall be performed on
RRM to ensure compliance with specified
k X e Four tests were
Laboratory requ!rements and to develop compaction Specification performed to
C . requirements for placement. Perform tests 31-00-20 .
ompaction . . . 6.4.3 | determine
Characteristics (standard proctor) in accordance with the Section 3.1.1 compaction
following standards, as applicable: And 3.4.1 characteristics
*ASTM D698 and D2216. '

U.S.Departmenof Energy
Revision 0 December 2021
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Table 4. RRM Inspection and Testing (continued)

the 2-ft lift profile. Sacrificial debris lifts are
not subject to moisture and compaction
criteria.

RAP
Inspection Specification | RAIP Verification
or Criteria and Method Number Section Section
) Results
Test Type or Drawing |Number
Number
RRM shall be placed and compacted within
the moisture content range needed to
achieve 90% of the laboratory determined
Vi maximum dry densny of each type of Specification 31- Daily observations
isual material. The range in moisture content .
. e . 00-20 Section 6.4.3 | were performed
Observation | shall be maintained uniform throughout 322 during placement
each lift as necessary to achieve 90% -
compaction and dust control. The moisture
content shall be maintained uniform
throughout each lift.
Thirty-nine tests
were performed
with average in-
place density of
93.1%
of the laboratory-
determined
maximum dry
Density tests must meet at least 90% of the density. One RRM
In-place material 6s maxi mum d| Specification lift was approved
Density/ accordance with *ASTM D698. 31-00-20 6.43 using in-place
Moisture Perform in accordance with the following Sections 3.2.2, o density/moisture
Test standards, as applicable: *ASTM D1556, 3.2.3 tests with average
D2216, D4643, and D6938. in-place density of
96.2 % (3 tests)
Eight 2-foot lifts
were approved
using in-place
density/moisture
tests with average
in-place density of
93.8% (36 tests)
. Q.C shal] monitor CBCS compaction by Specification 276 lifts were
Compaction | visually inspecting the process and -
by CBCS | reviewing the computer records for each 31-00-20 6.4.3 | approved using the
: Section 3.4.1 CBCs.
layer of soil placed.
Each container of demolition debris shall be De?ns mngct;ons
in the cell along with RRM. Debris shall not e performed during
. . 9 . ) Specification debris placement.
Visual contain free liquids. Debris shall be sized to -
. L . ; 31-00-20 6.4.4 Inspections
Observation | minimize voids. Pipes and ducts that are Secti oo
. S ection 3.2.5 documented in lift
6 in. or greater in diameter shall be roval packages
crushed, filled, or cut. app P 9
Debris may be placed as a sacrificial lift at
the bottom of the disposal cell in a 2-ft lift. Debris inspections
Debris in sacrificial lifts shall contain no free Specification performed during
Visual liquids and shall be oriented in a manner 31-00-20 6.4.4 debris placement.
Inspection | that minimizes voids, and contained within Section 3.2.5 o Inspections

documented in lift
approval packages

ASTM = ASTM International; in. = inches; in? = square inches; b = pounds; Ib/ft?= pounds per square foot; QC = quality control.

*ASTM Standard titles are included in the References (see Section 5.0).
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{

NOTES:

1) All Top of Waste As-Built locations within the boundary PemsS e frs.
shown pass and are ready for Interim Cover placement. O H
2) Topo data is for visual reference anly. The topo was N D RT W‘ N ID. UW1N3N Top of Waste Buyoff
conducted on 20-04-2021 and has since changed as o i
the ded to top of waste finish grade. s =] o e
areawasgra op of waste finish g e s othFbo'l:‘:.‘sm 04-27-2021 I Figure 4

Figure 4. Distribution of Survey Points to Verify Compliance with RRM Specifications
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2.4 Interim Cover

The inspection anasting for the interim cover can be found in Tabl&he distribution of survey points
is shown inFigure 5 The standard Proctor test results summary, lift approval summaries, one lift approval

package, and buyoff surveys for the interim cover are providagpendix A3

Table 5. Interim Cover Inspection and Testing

. RAP
Inspgrctlon Criteria and Method # Specification RAIP Verification
Test Type Section or Section # Results
yp Drawing #
Common fill (1 ft clean
compacted): loose lifts with an
average thickness not to
exceed 14 in. Interim cover is
placed in continuous and
approximately horizontal lifts.
Soil shall be free of roots,
debrls_, and organic or frozen Visually verified throughout
material. After lift placement, L . .
) - Specification material preparation, ground
Visual moisture content shall be . . :
. S . e 31-00-20 6.5.4 |preparation, and interim cover
Observation |maintained until the next lift is . f
) . Section 3.2.1 placement. Documented on lift
placed. Erosion that occurs in aoprovals
the RRM layers shall be pp
repaired and grades re-
established. Freezing and
desiccation of the RRM shall
be prevented. If freezing or
desiccation occurs, the affected
soil shall be reconditioned, as
directed.
. Visual inspection of the Specification .

Ob;/:esr\[jg:ion process and review of 31-00-20 6.5 I;ft ?gfélov?gigsscument the
computer records. Section 3.4.1 PP P
The top surface of the interim
cover shall be no greater than T

High-Accuracy |2 in. above the lines and Specification Completed using high-accuracy
. 31-00-20 6.5.5
GPS Survey |grades shown on the drawings. . GPS.
. X Section 3.3
No minus tolerance will be
permitted.
Compaction and moisture Two approved lifts; using in-place
content tests shall be e density/moisture testing.
In-Place : . Specification - .

. performed in accordance with Thirteen in-place tests were
Density/ he followi licable: 31-00-20 6.5.4 ¢ d with densi
Moisture Test the following as applicable: Section 3.4.1 performed with average density

ASTM D1556, D2216, D4643, o 95.9% of laboratory-determined
and D6938. maximum dry density
Laborator Common fill. Perform in Specification
Y |accordance with the following b Six tests performed to determine
Compaction . ) 31-00-20 6.5.4 . e
S as applicable: ASTM D698 and . compaction characteristics.
Characteristics D2216 Section 3.1.1
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Table 5. Interim Cover Inspection and Testing (continued)

RAP
Inspection Specification RAIP Verification
or Criteria and Method Number Section Section Results
Test Type or Drawing | Number
Number
A smooth, non-vibratory steel-
wheeled roller shall be used to
produce a smooth compacted
surface on the top of the
completed interim cover layer,
such that direct rainfall causes
minimal erosion.
Steel-wheeled rollers shall weigh
a minimum of 20,000 |b. The final visually verified cover
lift shall be rolled smooth with at Specification . : bber tired
Visual least 3 passes of the smooth 31-00-20 Compactl_on using rubber
. - . 6.5.5 construction equipment
Observation steel-wheeled roller to provide a | Section 1.3.2, erformed on the final lift of
smooth surface or proof rolled 1.3.3and 3.2.4 P

with rubber-tired construction
equipment, such as a loaded
dump truck or loaded scraper,
with a minimum weight of 45,000
Ib to produce a smooth
compacted surface on the top of
the completed interim cover
layers, such that direct rainfall
causes minimal erosion

the interim cover.
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FY2021 Interim Cover
Verification Surveys

UI1V18210624 Survey Boundary UI1N3N18210504 Survey Boundary

20014 ey 101

LEGEND a_.m yY N
IC Design Contour Major (10') UIW31 Survey Boundary
IC Design Contour Minor (2') UI1225210727 Survey Boundary o D RT HW‘ N D
SCAI.E IN FEET

UI1013210504 Survey Boundary o As-Built Survey Location Vo, UT 84532 10-27-2021 I Figure 5

Figure 5. Distribution of Survey Points to Verify Compliance with Interim Cover Specifications
2.5 Radon Barrier
No activities associated with this material layer were conducted during this period.
2.6 Infiltration and Bio intrusion Barrier
No activities associated with this material layer were conducted during this period.
2.7  Frost Protection Layer
No activitiesassociated with this material layer were conducted during this period.
2.8 Cap Rock and Armoring

No activities associated with this material layer were conducted during this.period
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3.0 Design Assessment

The disposal cell design incorporates established design criteria, drawings and specifications, and
calculations, all of which are included in the RAP anthterim Completion Repodddenda.

This section discusses design criteria changes, changeddestha of the disposal ¢ehssociated
erosion control features, fulfilment of QA requirements, and compliance with permit requirements.

3.1 Design Criteria Changes
No changes to the degsi criteria were made during ttpsriod.
3.2 Design Changes

No changes to the design were made during the period.

3.3 QA Requirements
There were no QA requirements for design changes during this period.

QA activities were conducted in accordance withMwab UMTRA Project Quality Assurance

Plan for the Remedial Action Contract@OE-EM/GJRAC1766)andcomplantwith:

1 ASME NQA-1200 and addenda througitd@®c onsensus standard, AQual.
Requirements for Nuclear Facility Application

i DOEOrdef O) 226. 1B, #fAl mplementation of Depart men

1 Title 10 Codeof Federal Regulations Part 8@D CFR 8305 ubpart A, fANucl ear
Management, Quality Assurance Requirements. o0

1 DOE Office of Environmental Management ERA-0 0 1, QuEMi t y Assurance P

1 DOE O 414.1D,AdminChg, fAQual ity Assurance. 0

3.4  Permits and Agreements

The Project is in compliance with permits and agreements applicablke @éscent Juncticsite.
The permits and agreememt® summarized in Tab&

Table 6. Crescent Junction Site Permits and Agreements

Document Issuing
Agreement Number Name or . Purpose
Description gency
Easement for | Utah Division of | ROW easement to construct and
400-00177 Green River |Forestry, Fire, and| operate water pipeline in the Green
Pump Station State Lands River.
UDOT To construct waterline within UDOT 60-ft
4P-082364-0 Encroachment UDOT ROW and operate within 20-ft ROW for
Permit State Route 19 near City of Green River.
Biological U.S. Fish and U..S. Fjsh and_ Wildlife Service [ssued
6-UT-06-F-014 = . . Biological Opinion for Green River Pump
Opinion Wildlife Service :
Station.
U.S.Departmenbf Energy MoabUMTRA ProjectCrescengunctionDisposalCell Interim CompletionReportAddendunk
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Document

Agreement Number Name or Issuing Purpose
> Agency
Description
Gives DOE right to divert 323 acre-
1-92-677 Green River State Water feet or ~200 gallons per minute from
Water Right Engineer Green River for Crescent Junction
disposal site.
RAccess Perpetual easement and ROW for
oadway Private construction of an access roadway
DE-R0O01-06GJ68009 | Contract and Owner and related utilities at the disposal
Grant of .
site.
Easement
ESMT 463 Waterline SITLA Easement across state land for
Easement potable waterline.
Agreement grants right to construct,
_ maintain, and operate one underground
Pipeline , o ! ;
; Union Pacific waterline and access for phone line and
Folder No. 02392-96 Crossing . ; . ! o
Agreement Railroad 1.5-in. conduit across Union Pacific
9 Railroad's property at milepost 533.2,
Green River Subdivision.
Agreement grants right to construct,
_ maintain, and operate one underground
Pipeline . i i d for oh i q
Folder No. 02399-44 Crossing Union Pacific waterline and access for phone line an
' Agreement Railroad 1.25-in. conduit at milepost 0.25, Cane
9 Creek Subdivision, Thompson Springs,
for the disposal site.
Covers construction, maintenance,
Industrial Union Pacific and operation of 5,209-ft Track A,
Folder No. 2537-02 . 3,524-ft Track B, and 617-ft Track C
Track Contract Railroad . .
at milepost 533.21, Green River
Subdivision line.
Easement for waterline across UDOT
Property No. 70-4; property near Floy Wash that allows 60-
189A: AEQ Easement upboT ft construction ROW and 20-ft
permanent ROW.
Permanent Order permanently transferred 500 acres
Public Land Order 7697 BLM of BLM public domain land to DOE for
Land Transfer )
disposal cell.
Real Estate Rocky_ . .
REEMCBCDOE-3-15-0702 License Mountain Power line extension to dump ramp.
Power
Easement within County Road 175 or
REEMCBCDOE-6-08-0302| Waterine | Grand | 70 SRR T8 0F B e within
Easement County

60-ft ROW and operate within 20-ft
ROW.
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